Introduction
The importance of the agricultural sector in South Africa cannot be stressed enough.
In 2006 The performance in the agricultural sector is also affected by South Africa's participation in different trade agreements. South Africa is a signatory to a number of trade agreements which contributed to the liberalisation of the agricultural sector.
Participation in global trade agreements reduced distortions which existed from indirect export subsidies such as electricity and transport rebates, export finance and credit guarantees and marketing allowances (Kirsten et al, 2004) . In addition, South
Africa undertook several labour policy reforms. The combination of liberalisation and stricter labour laws exposed the agricultural sector to the adverse effects of globalisation.
In South Africa, the objective of trade policy in the agricultural sector is to promote the integration of this sector into the world economy in order to encourage greater access to markets, technology, capital as well as competition (OECD 2006) . All these activities have a direct or indirect impact on economic growth.
The principal idea of this study, therefore, is to empirically investigate the impact of global agricultural trade reforms in South Africa. In addition, the study investigates the magnitude of benefits if the EU also liberalises unilaterally. The merit of this type of reform process is that it treats all trade partners equally, which in turn reduces any possibility of trade diversion. Furthermore, it gives government what is known as "commitment technology". This, in turn, provides a positive signal for investors to make long-term commitments. Lastly, unilateral reform can then be used to make concessions in trade negotiations on multilateral, bilateral and regional levels.
The policy relevance of this study is to investigate if global agricultural trade liberalisation is economically beneficial. In other words, should South Africa continue to liberalise? The study investigates two specific scenarios that capture the magnitude of (i) the economic impact of global agricultural trade reform in South Africa and (ii) the economic impact if the reform in South Africa is coupled with reforms in the EU. In this study, reform will focus on substantial reduction in tariffs, domestic support and export subsidies.
The EU was selected as a case study because it is South Africa's main trading partner and one of the regions whose agricultural policies create distortions in the world imports from South Africa. This liberalisation agenda does not include "sensitive products", which include bananas, sugar, beef, rice, maize, sweetcorn, starches, fruits and vegetables to the EU. The sensitive list for South Africa includes fresh meats, dairy products, some cereals and sugar products. The most important development in the EU relations is that South Africa is now part of the Economic Partnership
Agreements Negotiations between the EU and the Southern Africa Development Community (SADC). This is part of the agenda to strengthen regional integration in the SADC and to move towards a single set of trade agreements with the EU.
This study parallels the simulations presented in the OECD (2006) .The report reviews agricultural trade policies in South Africa using a Global General Equilibrium Trade
Model, GTAPEM, a modified version of Global Trade Analysis Project (GTAP). The simulations focus on multilateral policy scenarios and cover all the sectors. The contribution of this study is the focus on unilateral trade reform in South Africa and the EU. This study utilises a partial equilibrium framework to investigate the welfare impact of trade reform. The strength of the model is that it is specifically designed for agricultural trade simulations. Therefore, it covers more products and countries than the general equilibrium model.
The paper is divided into six sections. Following the introduction, section two provides an overview of tariffs, domestic support and export subsidies in South Africa and in the EU. The methodology used for the empirical investigation is presented in section three. Results are discussed in section four. Section five offers policy recommendations and section six concludes the study.
Border Protection and Support in South Africa and the EU

Applied Tariffs
What are the welfare implications of imposing tariffs? The benefits of imposing tariffs are government revenue and protection of domestic industries. The cost imposed by tariffs includes increased domestic prices, thus reducing consumer welfare. The ripple effect is that the higher prices affect suppliers as farmers respond by increasing output. This impacts on consumers through demand patterns.
Trade policy in the agricultural sector was accelerated when South Africa became a signatory to the Uruguay Round Agreement on Agriculture (URAA), leading to the (1996) . This Act went further than the WTO agreements and reduced state intervention in agricultural marketing and product prices. The objective was to provide free access for all market participants, thus promoting efficiency of agricultural products, improving opportunities for export earnings and enhancing the viability of the sector. During the implementation of the Act, South Africa made large strides in terms of removing export subsidies and substantially reducing domestic support. However, high tariffs and the structure of support in areas such as sugar, among other products, need to be revisited. South
Marketing of Agricultural Products Act
Africa should be aware that fundamental unilateral trade reforms are necessary if policies in agriculture are to meet the changing demands of consumers, at the same time avoiding any negative impacts on producers and international trade.
Ad valorem tariffs apply to agro-food products and tariff quotas (of 20 percent) as well as to agricultural products under the minimum market access commitments. For agricultural and food products, protection takes the form of specific and ad valorem tariffs, tariff rate quotas, and anti-dumping and countervailing duties. Export permits are required if products need to comply with certain EU or US quota arrangements so as to ensure equitable access by small and medium enterprises. Although the average tariff level in South Africa has been reduced over the years, it remains complex and dispersed. Therefore protection is uneven and gains from openness could be hampered. tariff is zero and the maximum tariff is 105 percent (see Table 1 and Table 2 ). In the EU, 62 percent of the products are above 15 percent, while tariff peaks in South Africa are only 29 percent. In the EU products such as meat, dairy, sugar and cereal have applied tariff levels over 50 percent, with milk reaching a maximum tariff in excess of 113 percent. However, the EU tariffs are more dispersed than in the case of South Africa (see Figure 1 ). This can be explained by the large standard deviation in the EU applied rates and the dispersion in the density function (see Table 2 ). Tariff dispersion reflects tariff escalation, as in the case of cocoa and sugar.
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A wide variety of tariffs applied to the same commodities across countries distorts trade and lowers efficiency and responsiveness on world markets (Josling, 2006) .
According to Hoekman, Ng and Olarreaga (2001) , tariff peaks and tariff escalation have a disproportional impact on exports in Africa and other developing countries.
Therefore, with regard to tariff peak items, complete duty-free access for Africa and other developing countries in the EU and other markets in developed countries would result in 11 percent (US$2.5 billion) increase in their total exports. It is important to note that applied tariff rates in the EU are the same as the bound rates in the WTO, while in the case of South Africa most of the bound rates are higher than applied rates.
The amount of "water" in the tariffs gives South Africa some room to increase applied rates without violating WTO commitments. The preliminary observation at this point is that protection is in the products that the EU and South Africa consider as "sensitive products". 
Measures of Support to Agriculture
One of the measures of support to agriculture is Producer Support Estimate (PSE). 
Where: Q = the quantity produced P d = the producer price in domestic currency units. P w = the world price in world currency units. X = an exchange conversion factor G = direct government payments I = Indirect transfers Equation (1) means that % PSE could be negative if the domestic price is less than the world reference price or positive if domestic price is greater than world reference price. In addition, the level of %PSE is determined by the level of distortion created by increased price support. Trade distorting support contributes to lower world prices and inflicts a cost on producers in countries not protecting their domestic markets.
Furthermore, even if government policies remain unchanged, changes in exchange rates and domestic production can alter % PSE. Also, not all transfers have the same weight in the %PSE measurement. In calculating %PSE, transfers from price support programs and direct payments (G) appear in both the numerator and the denominator.
However, indirect transfers (I) appear only in the numerator. The implication is that a country's % PSE can decline or increase without changing total transfers to producers merely by shifting transfers from indirect programs to direct payments or price support programs.
Support to Agriculture in South Africa and the EU
South Africa introduced incentive programmes during the 70's and these incentives continued into the 80's. These incentives boosted exports but came at a cost to the fiscus (Kirsten, et al, 2004; Cassim and Onyango, 2003) . Most of the support to farmers declined substantially during the implementation of the 1994 URAA, as explained by the decline in the levels of support after 1997 (see Table 3 ). No export subsidy applies for agro-food products, even though the pricing regime for sugar effectively subsidises sugar exports, while the costs are carried by the domestic consumer. Source: OECD (2006) In South Africa, about 96 percent of the remaining support is in the form of Market
Price Support (MPS) and a small portion is given to farmers based on input use and farm income. 3 MPS maintains domestic prices for farm goods at different levels from those at the country's border. Tariffs, quotas and other restrictions on imports as well as subsidies on exports, together with government intervention to boost domestic prices through, for example, stock-building, create a gap between domestic market prices and world prices for commodities at the border. Multiplying that price gap by the amount of domestic production gives the MPS to producers in the PSE. At the same time that domestic producers receive higher prices for commodities, consumers also have to pay those higher prices. In other words, Market Price Support channels transfers from consumers to farmers.
In terms of products, support is mainly in raw sugar, wheat, maize, milk, meat and fruit, with sugar having the highest MPS of R1, 259 million in 2003. Table 1 It is important to note that MPS requires trade policy in order to operate and to sustain the domestic price of a commodity above the international prices. As a result, high tariffs are in place for a number of products that receive support. This is seen in the particular case of sugar.
ATPSM Methodology
The analysis utilises UNCTAD's Agricultural Trade Policy Simulation Model One of the strengths of this model is that it allows a detailed specification of the most relevant agricultural trade policies to have computable economic effects. In addition, ATPSM is able to report results for many different countries. The model gives results not only globally but also for various country groups and geographical locations.
There is an extensive coverage of agricultural commodities and the model considers the inter-relationships between the agricultural commodities in both supply and demand (for example, when competing for land or consumer preferences). Lastly, the model accounts for three different economic agents within each economy -producers, consumers and government. In this regard, results can be presented by commodity and by agent for each country, each region or the world.
ATPSM can simulate the effects of a range of trade policy instruments, notably:
reduction of out-of-quota (or MFN) tariffs, either by a certain percentage, or with the tariff harmonizing Swiss formula; reduction of in-quota tariffs; expansion of tariff rate quotas volumes; reduction of domestic subsidies; and reduction of export subsidies.
ATSM characteristics
The ATPSM is a comparative-static, synthetic, multi-commodity, multi-region, partial-equilibrium world trade model for agricultural products. It also accounts for the distribution of quota rents, solutions for equilibrium world market prices and their impact on domestic production and trade flows. It explicitly covers 161 countries (160 individual countries and the EU's 15 countries, treated as one country). The model is also fairly comprehensive in its commodity coverage with a total of 36 agricultural commodities.
All policy instruments are defined in ad valorem equivalent terms. Therefore, specific tariffs are converted to ad valorem rates and both domestic and export subsidies are similarly expressed in their respective ad valorem equivalents.
Production or domestic supply-and-demand depends linearly on domestic prices.
Imports clear the market. The world prices are linked to domestic prices by price transmission equations. The price transmissions are assumed to be complete. Both demand and supply specifications account for cross-effects. The demand function for country r and commodity i are expressed as: 
The import and export functions are expressed as
Where: D, S, X, and M denote demand, supply, exports and imports, respectively; a letter followed by ' represents relative change. P w denotes world price, t c denotes the domestic consumption tariff and t p denotes the domestic production tariff, α denotes supply elasticity, β denotes demand elasticity, ψ the ratio of exports to production, i, j are commodities indexes and r is a country index. These four equations are applied to each country.
The export equation implies that the change in export in each market is some proportion of the change in production. This proportion is determined by the ratio of exports to production. For example, if half of the initial production is exported, half of the change in production is also exported, which entails that the proportion of exports to production is maintained. Finally, imports clear the market, i.e., production plus imports equals domestic consumption plus exports. Domestic prices are determined as a function of the world market prices and policy variables, for example support measures, tariffs, subsidies and quotas.
Trade revenue and welfare effects are computed-based on volume responses (i.e., ∆X, ∆M, ∆S and ∆P) and price changes. The trade revenue effect of a policy change is computed for each country and commodity as follows:
Total welfare is the sum of producer surplus, consumer surplus and government revenue, i.e. ∆W = ∆PS + ∆CS + ∆GR. Following a simulation, change in total welfare consists of the changes in these three components. 4 The changes in producer and consumer surpluses depend on changes in domestic market prices and changes in production and consumption quantities. Change in net government revenue (∆GR) includes a change in tariff revenue, a change in export subsidy expenditure, a change in domestic support expenditure and a change in quota rent not received by exporters.
For each country and commodity, ∆GR = ∆TR -∆ES -∆DS + (1-k) ∆U, where TR is tariff revenue, ES is export subsidy expenditure, DS is domestic support expenditure and (1-k) ∆U is change in quota rent forgone. The capture rate, k, is the proportion of the rent captured by exporting producers as opposed to the proportion, 1-k, going to the importing country.
The model generates outputs in terms of both changes in quantities and percentage changes from the base period for the following variables:
• Quantities-exports, imports, production and consumption (X, M, S and D);
• Trade values -export, import and net trade balance;
• Welfare effects -producer surplus, consumer surplus, government revenue and total welfare • Prices -world market prices (and consumer) and farm prices.
Data sources
The model is based on data from various sources. The quantities of production, for developing countries). In-quota tariffs, out-of-quota tariffs and global quotas are from the AMAD 5 database and were aggregated to the ATPSM commodity levels.
UNCTAD COMTRADE 6 is the main source for bilateral trade flows, while applied tariffs are from the TRAINS 7 database.
Model limitations
All commodities are assumed to be tradable, for example, there is no independent behaviour for domestic prices. There are no other domestic policies besides the Amber Box subsidies. All agricultural commodities are assumed to be homogeneous and so there is perfect substitution among goods produced in different countries, an assumption that may not always hold. 
The Economic Impact Agricultural Policy Reform in South Africa and the EU
Results
The study investigates two policy scenarios, presented in Table 4 . In the first scenario, South Africa is assumed to liberalise unilaterally, for example, reducing tariffs by 50 percent while keeping the rest of the world unchanged. In the second scenario liberalisation in South Africa is combined with partial liberalisation in the EU, where the EU would reduce tariffs, domestic support and subsidies by 50 percent. Support in South Africa was reduced substantially during the Uruguay Round and through domestic reform processes. This means there is less pressure to propose further reduction in that area. Table 5 shows that unilateral liberalisation in South Africa in a selected number of agricultural key products results in a total welfare gain of US$21 million. As expected, most of the welfare gains are in highly protected products such as meat products, dairy and sugar.
McDonald, Punt and Leaver (2004) Notes: TW= total welfare; CS= consumer surplus; PS = producer surplus; GR = government revenue; XR= export revenue; MC = import cost; TB = trade balance.
Source: Authors' Estimates
The increase in exports as a result of liberalisation in the 34 agricultural products amounts to US$24 million, which represent a 4 percent growth in exports. Most of the gains come from sugar exports. As a result of improved market access conditions due to tariff reduction, imports increase by US$140 million. About 69 percent of the increase in imports is observable in poultry, sheep meat and sugar. The trade balance, however, declines as imports outpace exports. After the simulation, the trade deficit worsened by US$115 million. Given the high current account in recent years, perhaps the impact should not be ignored. Overall, consumers in South Africa gain the most as domestic prices decline due to the trade policy reform process. This result is compelling in the context that most low income households in South Africa spend a substantial portion of their income on food, especially meat products. Therefore, the liberalisation process in agriculture is likely to be a positive contribution to poverty reduction through positive welfare gains.
The loss in government revenue amounts to US$26 million, with major revenue loss occurring in milk, poultry, vegetable oils and sugar. The implication would be a reduction in the revenue to Botswana, Namibia, Lesotho and Swaziland (BLNS).
However, on the whole, total welfare improves as a result of a US$187 million gain in consumer surplus. This is seen in lower domestic prices due to the decline in tariffs, although the gains are offset by a loss of US$ 139 million in producer surplus.
Scenario 2: Implications of Applied Tariff Reductions in South Africa and the EU on Consumer Surplus (CS), Producer Surplus (PS), Welfare, Total Revenue and Trade in South Africa (US$ million)
In the second scenario, the trade liberalisation in South Africa is combined with reforms in the EU. In the case of South Africa, the reform process is only restricted to market access since export subsidies were abolished during the implementation of the Uruguay Round and the unilateral reforms that followed and the levels of domestic support are considered minimal. Table 6 presents the results of the second scenario. Notes: TW= total welfare; CS= consumer surplus; PS = producer surplus; GR = government revenue; XR= export revenue; MC = import cost; TB = trade balance.
Source: Authors Estimates
The removal of distortions in the EU improves total welfare gains by US$62 million. This is about three times more than the previous scenario, with over 80 percent of the gains coming from meat, dairy, fruits, sugar, cereal and surprisingly hides and skins Here it is important to note that the EU only allows imports of raw sugar, which it then refines and exports. According to the EU commitments to the WTO, the region's subsidised export of sugar is approximately 5 million tonnes every year. This excess sugar volume depresses the international market price, while EU producers can sell at a guaranteed high price. The reduction of such distortions is reflected by these gains.
Other products that also gain in terms of exports include apples, citrus fruit, milk, hides and skins. Total imports of the selected agricultural products increase by US$89 million, with poultry and sugar imports increasing the most. South African products that enjoy relatively high protection in the EU benefit from improved market access.
It is important to mention that maize and citrus fruit imports decline the most due to the opening up of the markets. Although not included in the table, domestic production of these two products increases substantially as a result of the reform process. This is mainly due to higher global prices as a result of the reform process, leading to more domestic production. The course-grain price increases on average about 0.4 percent. The overall change in the trade balance as a result of trade reform is positive. The improved market access conditions in the EU substantially boost agricultural export performance in South Africa. The increase is mainly due to an increase in sugar and fruit exports. OECD (2006) also concludes that the agricultural policy in the OECD countries is likely to bring benefits to South Africa. The gains would be more visible in products such as wheat, fruit and vegetables, dairy products, processed sugar and other processed foods.
We also look at the impact of the global trade policy reform on major agriculture producers in developing countries such as Brazil and India. The findings indicate that these two countries gain the most from the global reforms in the EU and South Africa, particularly in the sugar sector. In Brazil, exports of raw and refined sugar increase by US$120 million and US$273 million, respectively, while in India the change is US$544 million and US$131 million in the same products. The overall change in total exports for Brazil amounts to US$1.2 billion and to US$1.4 billion for India. Other export areas in which Brazil gains substantially include bovine meat (US$183 million), poultry (US$141 million) and citrus fruit (US$217 million). India's exports of wheat increase by US$245 million.
Tariff revenue considerations of the two scenarios
Tariffs have two major purposes: as an instrument for industrial policy and an instrument for revenue collection. In the case of South Africa, the former is more important where the tariff structure in rationalised based on protecting specific industries to support specific national interests. For South Africa, revenue from international trade taxes is a very small portion of the overall fiscal revenue.
According to the National Treasury ( For the BLNS countries that depend on tariff revenues, trade reform should not be viewed in a negative way. Intuitively, the BLNS countries-including South African consumers-will benefit from higher welfare as a result of lower prices. Furthermore, the reduction in tariffs may facilitate the import of food inputs which may be used in agro-processing, which in turn can boost exports. The high utilization of imported inputs in agro-processing or industrial goods is increasing globally although in South Africa and other African countries the pace has been slow. This global phenomenon is also known as "trade in tasks". In this respect, higher tariffs should not be maintained to protect specific industries at the expense of promoting exports, the very objective that countries are trying to achieve. 8 Therefore, for the BLNS countries, the objective should be to adopt a gradual trade policy reform process in order to harness the opportunities and to manage costs associated with trade liberalisation, such as revenue loss. The revenue pool could be used as an instrument for adjustment and other instruments in the Aid for Trade agenda could also be utilised.
Policy Recommendations
The analysis has given some guidance in terms of aspects of the trade policy issues In other cases, transitional support so as to enable farmers to shift into more viable employment opportunities outside of agriculture may be needed, for example, through responsive labour market policies.
Future Research: This study did not tackle the issue of Sanitary and Phytosanitary
Measures (SPS) and Technical Barriers to Trade (TBT). However, as tariffs continue to decline it is important that South Africa strengthens the capacity to deal with these issues and requirements in developed countries such as the EU. Otsuki et al. (2000) analysed the impact of EU aflatoxin standards on food exports from nine African countries and found that they decreased relevant exports by approximately 64 percent or US$ 700 million. So far, developing countries have raised 67 SPS cases in the WTO and they have supported 73 cases. South Africa has not raised any cases but has supported three. There is a need for extensive research into the impact of standards in South Africa.
In the case of South Africa the scenarios did not apply any reductions in domestic support because the levels are already low relative to the EU (OECD, 2006) . This calls for consideration for more support in agriculture in order to increase export performance in the sector. The type of interventions could be in areas such as policy and regulatory framework; research, advisory services and training; and private sector development, marketing and rural finance. Future research, therefore, could investigate the impact of some the interventions on export performance in the agriculture sector.
Conclusions
Along the lines of studies by Gorter, Ingco and Ruiz (2000) and Ingco (1995) , this study also supports the notion that in the trade liberalisation process, "own" (domestic) reforms are important. In addition, given that there are major distortions in agricultural trade at the global level; further gains will be derived from a substantial reduction of existing export subsidies and reduction in other trade impediments by developed countries such as the EU. Our results show that unilateral tariff reduction in South Africa amounts to welfare gains of US$21 million. These gains are three times higher when accompanied by extensive reforms in the EU. Although these gains are promising, tariff peaks still remain in areas such as meat and dairy, among others.
Market access is not the only important issue in boosting exports in agriculture.
Beyond the scope of this study, the industry should also address supply-side bottlenecks associated with poor transport infrastructure, port logistics and infrastructure to meet health and technical standards. In addition, adjustment issues have to be taken into consideration in case some workers are displaced due to the liberalisation process.
Nominal Protection (NP)
Nominal protection is regarded as the simplest measure of protection. This measure of protection is a simple estimate of the extent to which the price of the particular product has been affected by government intervention. One of the notable flaws with this measure is that it does not control variations in input prices. Nominal protection is generally measured as the Nominal Protection Coefficient (NPC) of a product. This measure is defined as the ratio of the product's domestic price to its international price (Pursell and Gupta, 1998 172, 585 16, 224, 625, 120 19, 849, 547, 299 409, 779, 117 51, 189, 039 Sugar, raw 707, 868 119, 303, 095 119, 717, 830 3, 250, 450 544, 234, 121 544, 244, 096 Sugar, refined 64, 271, 834 273, 532, 939 273, 538, 242, 257 131, 186, 532 Notes: TW= total welfare; XR= export revenue; MC = import cost; TB = trade balance.
Source: Authors' estimated
